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Filed- 07/11/01 Examiner: J.E.Goldberg 

Entitled: Methods and Compositions for Perioperative Genomic Profiling 

AMENDMENT AND RESPONSE TO FINAL OFFICE 
ACTION DATED OCTOBER 24, 2001 


Assistant Commissioner for Patents 
Washington, D.C. 2023 1 

CERTIFICATE OF MAILING UNDER 37 C.F.R. 1 .8(a)(l)(i)(A) 

I hereby certify that this correspondence (along with any referred to as being attached or enclosed) is, on 
the date shown below, being sent by facsimile transmission to the U.S. Patent and Trademark Office, via 
Examiner J.E. Goldberg at (703) 746-5149. 

Patsd: /J*-?' 0 3 - By: 
Madam: 

The following communication is responsive to the Office Action mailed October 24, 
2001, due on or before January 24, 2002. A request for a one-month extension of time to 
extend the time of response from January 24, 2002 to February 24, 2002 is attached. The 
Applicant respectfully requests reconsideration of the Application in view of the following 
amendment and remarks. 

A clean version of the rewritten, added, and/or cancelled claims with instructions for 
entry pursuant to 37 GF.R-, Section L121(c)(l)(i) is included beginning on the next page of 
this communication. A marked-up version of the rewritten, added, and/or cancelled claims 
pursuant to 37 C,F,R., Section 1.121(c)(l)(ii) is attached as Appendix I. A clean version of 
the entire set of pending claims pursuant to 37 C.F.R., Section 1.121(c)(3) as they should 
appear following entry of this amendment is attached as Appendix II. 
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L IN THE CLAIMS: 

Please subst itute the following claims for the previously pending claims. 

21. A m\tbod of screening a patient perioperatively to determine a risk for 
complications durinAa surgical procedure associated with known genetic variations 


comprising: 


a) o\taining a sample from a perioperative subject, said perioperative 
sufflect being a patient scheduled for a surgical procedure that has not 
yet Completed said surgical procedure; and 

b) subjecting said sample to an assay for detecting two or more genetic 
markers to generate a genomic profile for use in selecting a 

ative course of action, wherein said subjecting step occurs after 
said patent is scheduled for surgery but before completion of said 
surgical procedure, thereby determining a risk for complications during 
said surgilal procedure. 


^7 


32. A mefflpd for selecting conditions for a surgical procedure by screening a 
patient perioperativelyVo determine a risk for complications during a surgical procedure 
associated with known genetic variations comprising: 

a ) providing a sample from a perioperative subject; and 

b) suqecting said sample to an assay for detecting two or more 
genetic markers kn\wn to be associated with perioperative phenotypes to generate 
a genomic profile fd^ use in selecting a surgical procedure treatment course of 
action; and 

c) subjecW said subject to a surgical procedure, wherein conditions for 
said procedure are selected using said genomic profile. 



37. A method of screening a patient perioperatively to determine a risk for 
complications during a surgical rWedure from known genetic variations comprising: 
a) obtaining a\ample from a perioperative subject; and 
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b) sVbjecting said sample to an assay for detecting two or more genetic 
markers climcauV associated with two ormore conditions selected from the group 
consisting of buXlcholinestcrase deficiency, poor debrisoquine metabolism, 
thrombus, and maLnant hyperthermia to generate a genomic profile, wherein said 
genomic profile prLies information for use by a physician in determining a risk for 
complications durin\a surgical procedure. 


REMARKS 

Claims 1-20 were filed in the original case. Claims 1-20 were cancelled and Claims 
21-41 were added in aprevious amendment. Therefore Claims 21-41 are currently pending. 

m the Office Action dated October 24, 2001, the Examiner has withdrawn rejections 
torn the previous Office Action. However the Examiner added a number of new rejections. 
The currently pending rejections are: 

1) Claims 21-41 stand rejected under 35 U.S.C. 112, second paragraph; 

2) Claims 21 and 24 stand rejected under 35 U.S.C. 102; and 

3) Claims 21-41 stand rejected under 35 U.S.C 103. 

Each of these grounds of rejection is addressed in detail below. Applicant thanks the 
Examiner for the phone interview conducted on February 5, 2002, which has resolved many 
of the issues discussed below. 

1) The Claims are Definite 

The Examiner has rejected the claims as being allegedly ^definite. Applicant must 
respectfully disagree. Each of the Examiner's rejections are addressed in turn. 


A. "Known" 

The Examiner has argued that the term "known" is indefinite because the term is not 
defined and it is allegedly unclear what time frame the term includes (e.g., at time of filing, 
time of publication, time of reading). Applicant respectfully disagrees. The specification 
provides explicit support for the term "known." For example: 
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accessible." Page 26 paragraph starting at line 9. 

"Markers for inclusion in perioperative genomic profiles are ^g^* 0 *** 

private databases (see above)." Page 26, first sentence under section A. 

'-Markers that are predictive of BChE deficiencies are known {See e.g., La Du et al. } 

Cell. andMolec. Neurobiol., 11:79 [1991])." Page 30, last paragraph. 

There are numerous other descriptive uses of the term "known" in the specification. One 
skilled m the art, upon reading the specification and claims, would understand that me term 
"known" refers to genetic variations that are known at the time that the claimed method is 
being carried out. In view of the above, Applicant requests that the rejection be withdrawn. 

B. "before completion of said surgery" 

The Examiner has argued that the phrase "before completion of said surgery" is 
unclear. Applicant respectfully disagrees and asserts that the ordinary meanings of the terms 
apply and are clear. However, in order to further the prosecution of the present case, while 
not acquiescing to the Examiner's argument, and retaining the right to prosecute the original 
claims (or similar claims) in the future, Applicant has amended the phrase to recite "before 
completion of said surgical procedure." In view of the above, Applicant requests that the 
rejection be withdrawn. 

C. "perioperative subject" 

The Examiner has argued that the term perioperative subject is not clear. Applicant 
respectfully disagrees. However, in order to further the prosecution of the present case, while 
not acquiescing to (he Examiner's argument, and retaining the right to prosecute the original 
claims (or similar claims) in the future, Applicant has amended the claim. As amended the 
claims recites that the perioperative subject is "a patient scheduled for a surgical procedure 
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that the rejection be withdrawn. 

D.-F. Positive process Steps 

The Examiner argues that Claim 21 does not recite a positive process step relating 
backto the preamble- Applicant respectfully disagrees. However, in order to further the 
prosecution of the present case, while not acquiescing to the Examiner's argument, and 
retaining the right to prosecute the original claims (or similar claims) in me future, Applicant 
has amended Claim 21 to conclude with the phrase "thereby determining a risk for 
complications during said surgical procedure" which tracks language from the preamble. 
Claims 32 and 37 have been similarly amended for consistency. 

The Examiner argues that Claim 32 does not recite a positive process step relating 
back to the preamble. Applicant respectfully disagrees. The final step of the claim recites the 
step of "subjecting said subject to a surgical procedure, wherein conditions for said procedure 
are selected using said genomic profile." Therefore the final step does recite a positive 
process step that relates to the preamble, since the final step carries out the action of a surgical 
procedure using conditions selected from the screening. 

The Examiner argues that Claim 37 does not recite a positive process step relating 
back to the preamble. AppUcant respectfully disagrees. However, in order to further the 
prosecution of the present case, while not acquiescing to the Examiner's argument, and 
retaining the right to prosecute the original claims (or similar claims) in the future, Applicant 
has amended the claim to recite the final step therein said genomic profile provides 
information for use by a physician in determining a risk for complications during a surgical 
procedure." This directly tracks the language of the preamble "a method of screening a 
patient perioperative^ to determine a risk for complications during a surgical procedure from 

known genetic variations." 

In view of the above, Applicant requests that these rejections be withdrawn. 

2) The Claims are Novel 

The Examiner has rejected Claims 21 and 24 as allegedly being anticipated by 
Connors etal. (hereinafter "Connors"). Applicant respectfully disagrees. Connors does not 
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teachallofthe element, of the claim, For exa.pl, Connors does not teach obtannng a 

scheduling, but prior to completion of the surgical procedure. The Examiner argues that 
Connors teaches mat the samples we tested prior to and following surgery. The Exammer 
does not shower does Connors teach, that the testingoccur between the period of surgery 
scheduling, butprior to completion of the surgical procedure. Furthermore, the claim reowes 
that the assay detect two or more genetic markers to generate a genomic profile for use m 
selecting a perioperative course of action. Connors does not teach assaying for two or more 
markers and does not teach assaying for markers useful in selecting a perioperative course of 
action (i.e., Connors does not teach or suggest a utility for the assay data in selecting a 
perioperative course of action). In view of the failure of Connors to teach all the elements of 
the claims, Applicant requests that the rejection be withdrawn. 

3) The Claims are Non-Obvious 

The Examiner has rejected the claims as allegedly being obvious in view of a 
number of references. None of these references, alone or in combination, teach or 
suggest genetic profiling in the perioperative period. 

The cited references each teach detection of mutation. However, the Examiner 
concedes, in each rejection, that the samples are not tested in the perioperative period. 
This is correct, as none of the cited references teach that samples are tested in the 
perioperative period. During a phone interview conducted February 5, 2002, the 
Examiner stated that the Quane et al. (hereinafter "Quane") reference is the closest cited 
prior art. Quane fails to teach or suggest the presently claimed invention for a number of 


reasons 


For example, Quane, like the other cited references, fails to teach that samples are 
tested in the perioperative period. The Examiner points to language on page 141, column 
2 of Quane where the reference states "Once an individual is diagnosed as being 
susceptible to MH, the anaesthetics which trigger this syndrome can be avoided." 
However, this language does not teach testing in the perioperative period, hi Quane, 
subjectsweretestedfollowingapoorreactionto an anesthetic during surgery. These 
nost-sumcal subjects were tested to identify a polymorphism. In contrast to the presently 
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claimed invention, these subjects were not tested in penoperative pe.od, nor would 

aireadybeencharacterized. Therefore, there is no teaching in Quane to conduct 
perioperative testing, Quane does not teach or suggest that everyone (e.g., people who 
are generally believed to be healthy going into the test) should be screened pnor to 

surgery. , , . , 

From the interview with the Examiner, it was made clear tot Quane is berng u 5 ed 
inthe rejection to suggest that genetic polymorphisms could fmdnse for testing in the 
perioperative period and therefore, medical practitioners would seek to test people m the 
perioperativeperiod to identify people that might have a polymorphism that would lead 
to abad outcome from surgery. This argument assumes that medical practitioners, using 
only the teachings of the prior art, would be motivated to test people in order to 
determine genetic risk for surgical complications. Applicant believes that the only 
teaching of such an application comes for the present invention andnot from any pnor art 
references. Indeed, based on the factual evidence provided below, it is clear that even if 
medical practitioners were aware ofthe Quane reference, they would not be motivated by 
the teachings of Quane (or any other reference) to undertake perioperative testing- 

Prior to discussing such matters, Applicant further points out that Claim 37 states 
that two or more markers are tested corresponding to two or more conditions-i.e., 
phenotypes. The Quane reference only relates to a single phenotype. Even if medial 
practitioners decided to use the Quane information to test penoperatively (for the reasons 
discussed below-they would not), this does not lead the medical practitioner to test two 
or more markers for different conditions. To meet this element, the Examiner would 
have to identify prior art suggesting that medical practitioners would look at multiple 
markers in the perioperative period directed to two or more phenotypes. As discussed 
below, such testing is contrary to the practices of medical practitioners (and thus is non- 
obvious). 

A) The evidence directly refutes the Examiner's position 

All evidence in the record directly refutes the Examiner's position. Indeed, the 
state ofthe art teaches that testing for multiple markers (or single markers) in fhe 
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perioperative period tetotbedon,- If, as the Office Action states, it would have 
been obvious to use the known markers of the prior art to reduce surgical nsks, it » 
surprising that there are no examples of such use, cousideriBg that many markers have 
been known for -any years, and suitable detection technology have been available. 
The failure of medical practitioners to carry out such method* is evidence of the non- 
obviousness of the present invention. It is not surprising that medical practitioners have 
not used the prior art markers for perioperative testing. As described below, such testmg 
is foreign to the perioperative medical field, which, even today, teaches that it should not 
be carried out. Further, as shown below, even when made aware of the present invention, 
skilled artisans do not believe that genetic testing should be carried out in the 

perioperative period. 

Applicant submits herewith a Declaration of Kirk Hogan, M.D. The Declaration 
explains that, even today in February 2002 Get alone at the filing date of the present 
invention), the state of the art in medical practice is to not test subjects for multiple 
genetic markers in the perioperative period. Dr. Hogan explains facts that show, in view 
of the state of the art, one skilled in the art would not, upon reading the prior art 
references cited by the Examiner, recognize a benefit of testing individuals in the 
perioperative period and would not have been motivated to test these individuals in the 
perioperative period for the expected benefit of determining whether the patient 
possessed any mutation which were linked to known conditions. For example, a grant 
application entitled "Perioperative Genomic Profiles" submitted by Dr. Hogan to the 
Anesthesia Patient Safety Foundation (APSF), describing 1he subject matter of the 
present invention, was rejected by a panel of experts in the field on 1 1/27/2000 (i.e. after 
the filing date of the present disclosure 7/1 1/2000) because the state of the art teaches that 
such memods should not be carried out. The Grant Committee, composed of pre-eminent 
experts concerned with patient safety in the perioperative period, stated in mil: 

"The APSF committee members reviewing your proposal to study genomic 
profile, were impressed by the elegance of the proposal. It 
^patient safety in a new direction. It could improve the safety of the anesthehc 
experience, particularly for those patients with unknown diseases. 

The committee's concern and reason for not funding Ihe study rested on a few 
factors. It is a basic science study without clear clinical value. In the value 
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nation the committee members c^^i^^r^^^^^ 
fecotf could be very high. As anesthesia practice has moved toward 
determining the ratio of quality to cost, tms study ^^!Z!Zt 
ensile direction It suggests we screen everyone m me hopes we tina 
soSmg on X« evlyone. The direction of anesthetic evaluation „ presently 
to not routinely do any preoperative studies. 

The committee members were also concerned that patient confidentiality and 
problematic. Do patients want to know all jh* is potential* wrong 
with them? The committee members were concerned that the findings iof the 
Idy could well increase costs with little benefit to the patient » (emphasis added) 

When presented with the subject matter of the present invention (not just a 
number of disparate papers describing markers and their correlations to phenotypes), the 
experts in the field of safety in the perioperative interval rejected the methods. They 
stated that the methods were in the "opposite direction" of the field and doubted the 
clinical value of such testing. They conclude by explaining the state of the art as: "The 
direction of anesthetic evaluation is presently to not routinely do any preoperative 
studies." Thus, the subject matter of the present invention is in direct contrast to ("going 
in the opposite direction" of) the teachings of the prior art. Medical practitioners would 
not, as the Examiner guessed, "clearly recognize the benefit of testing an individual prior 
to surgery" or "have been motivated to test these individuals prior to surgery for the 
expected benefit of determining whether the patient possessed any mutation which were 
linked to the known condition." Even if presented with the Quane reference (there is no 
reason to believe they would consult such work outside their review of the grant related 
to the subject matter of the present invention), these experts in the field would not have 
been led to conduct perioperative testing for the marker taught in Quane, let alone a 
plurality of markers. Indeed, the very grant application that the reviewers denied 
described RYR1 mutations disclosed in publications by Quane, including me reference 

cited by the Examiner. 

As explained in the Hogan Declaration, the current state of the art is that medical 
practitioners try to minimize or avoid perioperative testing. In particular, testing of 
individuals, without a prior suspicion of a defect, is to be avoided (and therefore, one 
would not use a panel directed to a plurality of genetic markers, where some or most of 
the markers may be irrelevant for any particular subject). For example, a number of 
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modern book chapters and reviews, published after the filing date of the present 
apphcation, demonstrate this understanding in the art wath respect to biochemical testng 
(even these modem articles do not discuss genetic testing). The 2002 Pediatric. 
AnesAeiia text by Gregory (attached) states that routine perioperative testing 
(biochemical tests) in healthy infants ai)d children should be avoided. The 2002 aimed 
Atresia Practice tact by Kirby * al. (attached) states that routine testing for healthy 

individuals in unnecessary. 

A review article by Hopkins (attached) cites the Quane reference (page 125, 
footnote 108) and goes on to explain that the complexity of the molecular genetics of MH 
precludes DNA-based diagnosis at present Thus, amodern analysis of the molecular 
genetics of MH (incorporating Quane and similar works) concludes that DNA-based 
testing for MH is precluded and not desirable. Therefore, in addition to the reasons stated 
above, an anesthesiologist, surgeon, or other perioperative caregiver, presented with the 
teachings of Quane and Hopkins, would not believe that perioperative genetic testing for 
MH polymorphisms would be useful. 

B) The rejection is based on improper unsupported statements 

While all of the factual evidence in the record demonstrates that one skilled in the 
art would not be instructed to carry out genetic analysis of two or more markers in the 
perioperative period, no such evidence is necessary to overcome the present rejection. 
Even if none of the evidence presented above had been submitted, the rejection would 
have to be withdrawn. The current obviousness rejection is based on a guess as to how 
skilled artisans would be instructed by the teachings of Quane and oilier references. The 
Office Action admits that the cited prior art references do not teach testing in the prior art 
period. To support the rejection, the Office Action argues that, while the teaching is 
lacking, one skilled in the art would make the leap and carry out perioperative genetic 
testing. This is an improper extension of the prior art teachings. The Federal Circuit has 
made it clear in a number of recent cases that such rejections are improper— and without 
more, cannot support a prima facie case of obviousness. 

The Federal Circuit dealt with similar issues in the recent case In Re Zurko 
(decided August 2, 2001): 
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"The Board said that communication along a trusted path, if not explicit in the 

geneS conclusion, about what is 'basic knowledge' or 'common ^se to one of 
ordinary skill in the art. . . This assessment of baste knowledge and common 
sense was not based on any evidence in the record, and, therefore lacks 
SsLtial evidence support. ... With respect to core factual findings in a 
d^eSlnofpatenSiUty . . .the Board cannot simply reach conclusions 
based on its own understanding or experience-or on its assessment of what 
would be basic knowledge or common sense. Rather, the Board must point to 
some concrete evidence in the record in support of these findings. 

The Zurko case is similar to the present one. Here, the rejection relies on unsupported 
assertions to suggest that one skilled in the art would test samples in a perioperative 
period even thought the prior art provides no such teaching (as described above the art 
teaches away). 

The Federal Circuit made a similar point in In Re Dembiczak (decided April 28, 
1999). The court stated that a showing of obviousness must be "clear and particular . . . 
Broad conclusory statements regarding the teachings of multiple references, standing 

alone, are not 'evidence.'" 

For the Examiner to support the present obviousness rejection, the Exarmner must 
provide actual evidence showing that testing should occur in the perioperative period. 
Without such a showing (e.g., in the form of a reference, affidavit, or other concrete 
evidence-not in the form of an argument) the rejection must be withdrawn. For the 
reasons described above, Applicant believes such evidence does not exist-^nly evidence 
to the contrary exists, as described above. Applicant therefore requests that the rejection 
be withdrawn. 

CONCLUSION 

All grounds of rejection of the Office Action of October 24, 2001 have been addressed 
and reconsideration of the application is respectfully requested. It is respectfully submitted 
that Applicant's claims as amended should be passed into allowance. Should the Examiner 
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believe that a telephone interview would aid ir, the prosecution of this application Applicant 
encourages the Examiner to call the undersigned collect at (608) 21 8-6900. 

Dated: ^1 0 I Ojt 

David A. Casirnir 
Registration No. 42,395 

Medlen & Carroll, llp 
101 Howard Street, Suite 350 
San Francisco, California 94105 
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